The unique nature and interesting physiology of extremophiles piqued the interest of researchers 110 and scientists to appraise the nature and dynamics of extremophiles and their derived components 111 that could be a great frontier for biotechnological industry [Podar and Reysenbach, 2006] . The 112 extremophile-derived components are already being applied in molecular biology, food 113 industries, cosmetics, health sector, textile industries and waste processing units [Cavicchioli et 114 al., 2011] . The need to study the abundance, activity, diversity and distribution of 115 microorganisms in extreme environments at regional level for conserving their biodiversity and 116 understanding the mechanisms of their survival in the unusual environments responding to the 117 current global climate change are indispensable on cogent grounds. Furthermore, studies at 118 regional level may strengthen our knowledge apropos of diverse nature of extremophiles 119 inhabiting the same range(s) of extreme environment(s), but at different geographical locations. 120 121
Around the world, regional efforts have been carried out to evaluate structural and 122 functional attributes of extremophiles' diversity; for instance United States [Horikoshi, 1998 ], 123
United Kingdom [Norton et al., 1993] metals' uptake by these organisms, including biosorption and bioaccumulation processes, have 215 got attention of the scientific community since long-because of their promising applications in 216 the environment, agriculture, and industry [Tsezos, 2001] . A bracket of conceivable habitats of 217 metalophiles may encompass natural mining sites, industrial biotopes, deep hydrothermal vents, 218 volcanic areas and the nickel rich ultramafic soils [Mergeay, 2006] . Pakistan is gifted with 219 various natural mineral reservoirs that include antimony, aragonite, barite, celestite, chromium, 220 copper, gypsum, marble, salt and sodium compounds. Moreover, the largest iron deposits in the 221 country are situated in western Punjab province with varying iron contents of 32-34% [Kuo, 222 2007] . Other ores include the low-grade uranium ores of Siwalik Baghalchur sandstone deposits 223 in Suliman range [Khan, 1979] . Most of the reported metallophiles from Pakistan, however, have 224 not been isolated from natural metallophilic environments. Therefore, it is necessary to harvest 225 metallophiles from metallophilic habitats and to utilize their potentials. Metallophiles isolated 226 from various environments of Pakistan are listed in Halophiles are the extremophiles which flourish in saline habitats. This group of extremophiles is 261 further categorized into mild, moderate and extreme halophiles on the basis of salt concentration 262 of their habitats. The hyper-saline environments are diverse around the world and few of the 263 well-known natural halophilic places include Lake Magadi (Kenyan Rift Valley), Owens Lake 264 (California), Wadi Natrum Lake (Egypt) and several other saline soda lakes and soils [Oren, 265 2006; Qazi, 2013] . In addition to afore mentioned halophilic environments, coastal areas, deep-266 sea water, and underline salt mines are potential habitats for halophiles [Oren, 2006] processes has great potentials for methane gas production through bagasse degradation. These 368 sugar mills utilize 4670000 tons of sugarcane, leaving an average 1401000 tons of bagasse 369 [Rehman MS, 2013] , which can potentially be used to generate 2000 MW of electric power 370 [Mirza et al., 2008] . Meanwhile, only two out of 78 sugar mills of the country, namely the Shakar 371 Ganj Sugar Mills (Jhang) and Habib Sugar Mills (Nawabshah), have adopted such processes for 372 the production of biofuel. Both the mills generate sufficient electricity by growing biogas 373 producing microbes on bagasse, that fulfills not only the energy needs of the sugar mills but even 374 they sell the surplus electricity to the national grid [Malik, 2014] . It is being expected from both 375 the government and the private sector to utilize biotechnological approaches to achieve the 376 country's energy demands. The Pakistan sugar mills association should convince the fellow 377
industrialists to implant such technologies that are cost-effective and environment-friendly. 378 379
Beside biofuel applications, microorganisms synthesize valuable enzymes that are 380 routinely used in industries like textile, leather, hosiery, and denim. The enzymes of 381 extremophiles are resistant to the extreme processing conditions of industry. To meet the 382 industrial demands of the country, around 500 tons of cellulase and 5000-7000 tons of α-amylase 383 are imported each year costing over $10 million every year on the import of dextransucrase, α-384 amylase, and protease. These enzymes could be locally produced which in turn can reduce the 385 expenses of industry and generate more jobs [Dawn News, 2009 ]. This can be achieved by 386 tapping the potential of producing cheap agriculture commodities such as biotechnologically 387 potent enzymes from local bacterial isolates utilizing agricultural wastes (tables 1-4). Keeping 388 the industrial demand for enzymes, the country is investing in enzyme research sector. The trend 389 for a search of beneficial microorganisms capable of producing biotechnologically potent 390 enzymes has been on the rise. Various, enzyme-research oriented projects are currently running 391 in most of the biotechnological institutes of the country. Recently, an enzyme has been isolated 392 from the hyperthermophilic archaeon Thermococcus kodakaraensis KOD1 with promiscuous 393 pullulanase and α-amylase activities. Additionally, the enzyme was stable at higher temperatures 394 (95-100°C) and a broad range of pH (3.0-8.5). The enzyme has been patented (US 20140227744 395 A1) and the researchers are interested in its bulk production. 
